Evaluation of Targets for Maytansinoid ADC Therapy Using a Novel Radiochemical Assay.
Many antibody-drug conjugates (ADCs) become active only after antigen-mediated internalization and release of the cytotoxic agent via antibody degradation. Quantifying these processes can provide critical information on the suitability of a particular receptor target or antibody for ADC therapy by providing insight into the amount of cytotoxic agent released. We describe a simple and inexpensive radiolabel assay to monitor this process in cultured cancer cells. Monoclonal antibodies were trace-labeled at their lysine residues by treatment with the N-hydroxysuccinimide ester of [(3)H]propionic acid. Human cancer cell cultures were treated with the labeled antibody at concentrations sufficient to saturate the targeted antigen. After washing to remove unbound antibody, cells were incubated and analyzed for antigen expression, conjugate degradation and catabolite formation. Results were compared with data obtained from similar assays run with radiolabeled antibody-[(3)H]maytansinoid conjugates ([(3)H]AMCs). To exemplify the method, studies were conducted with a panel of [(3)H]propionamide-antibodies to evaluate processing efficiency in EGFR-expressing SCCHN cell lines, and in NHL cell lines expressing the B-cell targets CD19, CD20, CD22 and CD37. Use of the [(3)H]propionamide-antibody assay yielded cell-mediated processing results similar to those obtained with corresponding maytansinoid ADCs. Further exploration allowed comparison of expression levels, antigen-dependent degradation, and catabolite formation across a panel of EGFR-expressing SCCHN cell lines, and for multiple targets in various B-cell cancer indications. The [(3)H]propionamide-antibody assay described here is a sensitive, facile method which enables rapid and robust assessment of relative antibody processing amounts for target, antibody, and cell line evaluation.